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This invention relates to rUbberhydrochlo- 
ride film which contains a ms11. amount of a 
piperonyl alkylcarbity! ether, or, more generally, 
a formula of the compound 
/o --( O--A!).--O R' 
\o 
in which 1% is an alkylene, radical of 1 to 8 car- 
bon atoms, A is a substituent from. the. gup 
consisting of. hydr0ge and alkYl-radicals con 
taing 1 fo 8 carbon atoms, Af: is an alkylen 
rddical having 1 to 8.carbon atms, ' is a sub- 
stituent seleced from the. group consisting of 
alkyl, cycloalkyl, aryl, aralkyl, alkylyl and c  
bocyclic radicals, and n is an intege om 1 to 3. 
Thus, for instance,  may .be 'meylene, 
ethylene, propylene or butylçne; A may be hy- 
drogen, methyl, ethyl, p0pyl, butyl, pentyl, 
hexyl, heptyl,or octyl, cluding. both straight 
chain and branched chain compounds; A' may 
be: methylene,, ethylene, propylene, butylene, 
pentylene, hexylene, heptylene or octylene; and 
' may be methyl, eth21, propyl, butyl, pentyl, 
hexy!, .hepyl or ocy! :(including both straight 
chain and branched chain grçups), cyclohexyl, 
cyclopentyl,-allyl, methallyl .or. crotonyl, etc. 
The stabilizers include mOnoglycol and polygly- 
col ethers, for instance ethers obtained .from 
onoethylene glycol and Polyethylene. YC0ls 
.]nciuding highez .allene 'glycols and .polygly- 
ïcol Which clude,..for instance, diethylene g- 
col monobutyl ether, ethylene glycol monomethyl 
ether, diethylene glycol ethyl ether, triethylene 
glycol eyl eer, eylene glycol butyl ether, 
as well as the hexyl and octyl ethers of ethylene 
and diethylene glycol, and ethers of propylene 
and hexylene glycol, etc. Ordarily the al- 
lene linkage between the benzene rg and the 
st oxygen of the ether chain will be methylene. 
ubber hyocoride m bas been used ex- 
tensively in packaging and bas been used for 
the manufacture of gment bags, aperies, 
etc. One objection to its more general use is 
ifs tendency fo become brittle on exposure fo 
light. The effect of ght  more noticeable in 
rhin films less than .001 inch tck but is ap- 
preciable in films up to, for example, .0025 inch. 
e innest available fil are generally hot 
more than .0002 inch thick, so that it may be 
said that the invention relates to films vying 
from a thickness of .0002 inch to ms .0025 
inch tck. 
It bas been found that the stabilizer of th 
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invention retards or inhibits such embrittlement 
of rubber hydrochloride film, regardless of the 
use fo which the film is put. Small mounts 
bave little noticeable effect, but from 1 to 10 
 5 per cent---based on the weight of  the rubber hy- 
drochloride, in thefilm--can be used to advan- 
-rage. The film may contain plasticizers, etc., 
such as butyl stearate, dibutyl phthalate, buta- 
diene-acrylonitrile copolymer, butyl sebacate, etc. 
10 The preferred stablizer of this invention is 
butyl-carbityl (6-propyl piperonyl) ether which 
bas the formula. 
/o 
15 
 0----C H.0. C H.C H. 0. CH. C H. 0. C H 
C 
Another name for this compound is (3,4-methy- 
20 lene-dioxY-6-propyl-benzyl) (butyl  diethylene 
glycol) ether. Other stabilizers include, for in- 
stance, methylcarbitYl piperonylether, octyl- 
carbityl piperonyl ether, methylcarbityl(6=ethyl 
piperonyl) ether, pçnty]carbityl (6 - butylpipero- 
25 nyl),ether ethylcarbityl(6-ethyl piperonyl)ether, 
cyclohexylcarbityl(6-octyl piperonyl)ether, ben- 
zylcarbtyl(6-propyl piperonyl) ether, naphthyl- 
carbityl(6,butyl piperonyl) ether, phenylcarbi- 
tyl(6 - propyl piperonyl) ether, tolylcarbityl(6- 
30 propyl piperonyl)ether, ethylene glycol-phenyl 
(piperonyl) ether, etc. 
The stabilizer is added to a cement or solu- 
tion of rubber hydrochloride in any suitable 
solvent. Ordinarfly benzene will be employed, 
35 
but chloroform, etc. may be used. The film ts 
thon prepared in any usual way. 
A series of rubber hydrochloride cements was 
 made up in benzene using 2.5 parts of butyl 
40 stearate in each and a varying amount of butyl- 
carbityl(6-propyl piperonyl)ether. In the fol- 
lowing table this is identified simply as "stabi- 
lizer." The various compositions were cast as 
films which on removal of the benzene were 
45 each .001 inch thick. The butyl stearate was 
used to plasticize the film. lYIodulus, tensile, 
elongation and tear tests were run on the vari- 
ous films belote aging. The test results are 
giron in the table. These films were tested in a 
50 fadeometer and the hours exposure of each film 
belote embrittlement is recorded in the table. 
The last line of the table gves the percentage 
improvement noted in the respective stabilized 
films as compared with the film containing no 
55 stabllizer. 



S 
Table 1 

Rubber hydrochloride (parts) ......... 
Butyl stearate (parts) ................ 
Stabflizer (parts) ..................... 
50% Modulus (lbs./sq. in.) ........... 
100% Modulus (lbs./sq. in.) 
Tensile (lbs.]sq. in.) .................. 
Elongation (per cent) ................ 
Tear, Elmendorf (grains) ............ 
Fadeometer (hours) .................. 
Fadeometer (percent of control) ...... 

Con- 
trol 

100 
2.5 
3, 960 
3, 960 
100 
80 
67 

1st 
Test 
100 
, 660 
g, 660 
100 
8O 
100 
149 

2nd 
Test 

100 
2.5 
3, 560 I 
3, 580 i 
116 I 
173 f 

260094 
4 
Other film was similarly tested with the fol- 
lowing results: 
ara Table 4 
Test 

-- 5 

100 
2, 5 
10 
2, 760 Composition: 
, 0O0 Rubber hydrochloide (parts) ............... 
Butyl stearate (parts) ....................... 
3,120 Stabilizer (parts) ............................ 
lç Fadeometer (hours): ............................ 
10 
[45 Percent of Control .......................... 
216 Dà:S ifi WsLnd)w: ........................... 
Percent of Control .......................... 

In another test a film containing 2.5 parts of 
t.he saine stabilizer and 2.5 parts of butyl stearate 
was compared with a control which contained 
no stabilizer and 5 parts of butyl stèarate. The 
larger amount of butyl stearate was used in the 
control fo compensate, ai least approximately, 
for the plasticizing effeCt of the stabflizer. Dif- 
ferent samples of these films were tested at 
different rimes of the year in a window having 
western exposure Tests ruade when the days 
were shorter required more rime than those 
ruade when the days were longer, For each test, 
the length of rime required fo embrittle the films 
was noted and this is recorded in the follow.ing 
table. In the table the per cent improvement 
over the control is also noted. 
Table 2 
Con- Test Improve- 
trol I Film ment 
I day* I days I Percent 
1st tst ................................. I 31 [ 531 171 
2nd test ................................ I 14 I 21 I 150 
3rd test ................................. I [1 I 18 I 164 
4th test ................................. I 12I 211 175 

In aother series-of tests, films of given com 
positions were tested in a fadeometer and ïn the 
West window. The compositions of these films 
and the results of the teSt are recorded in he 
following tablè: 
.Table 3 

Cbtrl. Test 
No. 1 

, Tèst = Test 
No.2 Rb. 3 

:5.'0 7. 
32 
291 

Composition: 
Rubber hydrociïloride (parts)=_«_ 
Butyl stearate (parts) ............ 
 Stabi]izer (parts) ................. 
ideométer (hours): .... ......... :_= 
Percent vf Control 
D'ays ih west 4iado: ............... 
.Perënt bf ControL. .......  ...... i_..._«_=._.. 

100 100 
-10 7. _ 
2.5' 
3 46 
131 
11 25 

Test 
118 
lg8 

Control 
100 
10 

1-5 Although the recorded tests relate only to the 
preferred compound, other stabilizers having a 
}ormuia Coming Within the general formula may 
be employed. The above test results show that 
the stabilizer prolongs the lire of the film and 
20 has some plasticizing effect. The total effect de- 
pends upon the amount of stabilizer employed. 
Whàt I clim is: 
1. Rubbe-r hïdrochloride film which contains 
a small àmount Of a compound having the 
25 formula 
/o 
CH  , , 
\o-- . ---(O-A ).--OR 
30 
in vhich R IS àn alkylëne adicàl of 1 fo 8 
bon atoms; A s a substituent Irom thë group con- 
sistïng of hydrogen and alkyl radicals of 1 to 8 
carbon at0ms; A' is an alkylenè radical of 1 fo 
35 8 carbon tomSi .1' is a substituent from the 
group Consiting Of alkFl, cycloàlkyl, aryl, 
araikyi, alkylyl and carbocyclic radicals; and n 
is an inteSer -from 1 to 3. 
2. RubbC hyd0chloride film Which c0ntains a 
40 small amoUnt of (3,4«ethylene-dioxy-6-propyl- 
bènzyl) (butyl diethylene glycol) ether. 
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